p-p Correlations at Vs = 200 GeV

Jeff Porter
MIT Workshop
April, 2005

BROOKHPAEN
NATITOMNA

L LABORATORY




Agenda

low-Q? partonsin p-p collisions

Minimum-bias p-p correlations on (y,,y;) and (Na,®)
Conventional single-particle fragmentation functions
e Two-particle p-p fragment distributions on rapidity

e Low-Q? et angular morphology

« Jet angular correlations at low Q2

 j,andk, at low Q?—n,pasymmetry of j,

before we try to understand QCD in A-A collisions
we should understand it in e ementary collisions
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P-p Minijet Correlations on (Y;,Ys,) and (N, @n)

9 it S
p'p 10'(; nCh_21 y A ::6
200 GeV p, (GeV/c)
subtract soft reference STAR preliminary

P — Wi

BRI
A i 00
AP 01 ';z," 20
4 ()
X0 ‘

KA TARRE
Vo x| LRHRY o
’!‘Q‘:':V'l

Ve

“")} IR
Z,
74

iy

LN

v
7l

%

fragments
e P-p minijet correlations on transverse e Minijet correlations down to hadron
rapidity v, like string correlationson y, p, ~ 0.35 GeV/c: probe A-A medium
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-p-p Correlations on (YY)
: v =in{(m+p)/m} p/m=yA4
== gtring and parton fragmentation:

" two-particle fragment distributions
SS - same side AS - away side
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p-p Correlations on (N ,Px)

astudy inlocal charge
and momentum conservation
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Parton Ejection and Fragmentation

(x,Q?%) parton - hadronjet Z(p,@n),

how distributed
on angle(s)

what recoll “ >
PP how distributed on p,
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Conventional Fragmentation Functions

per Jia, Rak trigger vs associated
Z= pt,hadron/ pt,part; Ztrig = pt,trig/ pt,part Symmetrlze' .
trigger, associated
XE = pt,assoc/ pt,trig; <Z> ~ <XE><Z[rig> — particleS 1,2
collinear approximation
fragmentation function \\,
D(x) = 1 ONpgon 0 exp(-x/(x}); 1/(x)~6-7
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Symmetrized Fragment Distributions

on logarithmic variables H1 e-p
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Jet Morphology Relative to Thrust

hadron momenta

P Jis jet thrust axis

(parton momentum)

p-p collision axis

J; — transverse momentum
relative to jet thrust axis

AP/ VP,
S 000000
O _OOOO0O0
FRORFRNW-EROIO
YL e e

the most probable parton Q/2 for
the distribution at right is 1-2 GeV/c,
comparableto the intrinsic parton k,
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Symmetrized Angular Kinematics

per Rak, Jia j, scaling (not generally valid) symmetrize: |
P2 @, INdependent trigger, associated

randomvariableﬁ///f = 7‘ -~ particles ], 2
wéuf VY (e h=(p)(isinel)
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asymmetric: >
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we now remove the trigger/associated asymmetry . ~
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Symmetrize(| j,,|> on y,0y, and (/7,, @)

() 220 ) = () e () 2t )
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Symmetrize (| k,,|) on y;0y,and (77,, @)
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Angular Correlation I\/Ieasurements

minimum-bias results
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e p-p Reference System for A-A
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Summary

e Low-Q? parton fragmentation in p-p is precisely
accessible down to hadron p, J0.35 GeV/c

 Jet morphology at low Q? requires new treatment
of fragment p, distributions, angular correlations

o Jet fragment distributions on rapidity are ‘infrared
safe’ and exhibit interesting systematic behavior

e Jet angular correlations show strong asymmetry at
low Q?, possibly related to parton collision details
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